We sequenced the genome of the high-melanin-yielding Aeromonas media strain WS and then analyzed genes potentially involved in melanin formation. The 4.2-Mb draft genome carries multiple genes responsible for pyomelanin synthesis and other candidate genes identified in our separate study, which have no homolog in other strains of Aeromonas species.
M
elanin is an enigmatic pigment existing widely spread in a variety of life forms ranging from bacteria to humans. It can enhance survival and competitive abilities of organisms via providing protection from environmental stress conditions such as UV radiation damage (21) and toxic free radicals (3) . Aeromonas media strain WS was isolated from water samples collected from East Lake, Wuhan, China, and exhibits a significantly high yield of melanin (22) . Our previous studies have suggested that this kind of pigment has the potential to be used as a general photoprotective agent for bioinsecticides and an active sunscreen for patients with skin photosensitivity to sun exposure (9, 22) . Production of melanin has been described in many Aeromonas species (1, 6, 10) , but the molecular determinant involved in this metabolic pathway has not been characterized. We once reported the isolation of the distinct tyrosinase TyrA from A. media strain WS (23), but subsequent research indicated that this protein is not a key factor responsible for melanin formation in the strain, since the deletion of tyrA from the bacterium does not bring any obvious change regarding the pigment production. Thus, whole-genome analysis was carried out in order to gain insight into the melanin formation mechanism in Aeromonas species.
Genomic DNA was extracted using a genomic DNA purification kit (Promega) and sequenced with Solexa paired-end sequencing technology (4) . A total of 860 Mbp of sequence reads were generated from a 70-bp paired-end library (204-fold genome coverage). Reads were assembled into 258 contigs with more than 500 bp using Velvet 1.2.03 (24) . Annotation was performed using KEGG, UniProt, and COG (Clusters of Orthologous Group) databases and the RAST server (2). All tRNAs and rRNAs were predicted by tRNAscan-SE 1.21 and RNAmmer1.2 (14, 15) , respectively.
The draft genome of strain WS comprised 4,317,138 bp with 61.39% mean GC content. There are 4,020 predicted open reading frames, three rRNAs, and 54 tRNAs in its genome. Comparison with genome sequences available in GenBank (Aeromonas salmonicida A449, Aeromonas hydrophila ATCC 7966, and Aeromonas veronii B565) showed 659 unique genes in A. media WS, most of which are transposases (insertion elements) and hypothetical proteins with unknown functions. This notable feature implies potential gene exchange between the strain WS and related environments (19) . In addition, we have obtained several melanindeficient mutants in a separate study and identified some candidate genes involved in the melanin formation process (data not shown).
There are several known pathways in bacteria by which tyrosine can be converted into melanin (8, 12, 13, 16, 18) ; production of L-3,4-dihydroxyphenylalanine (L-DOPA) by tyrosinase is considered a major one among them. That L-DOPA could be found in the bacterial culture suggested that tyrosinase may also be involved in melanin formation in strain WS (22) . However, the predicted protein coincident with typical bacterial tyrosinase has not been found by searching the whole genome against HMM PF00264 yet (7). In contrast, the genome of strain WS carries multiple other genes potentially involved in melanin formation, such as genes encoding phenylalanine 4-monooxygenase and pterin-4-alpha-carbinolamine dehydratase. Genes responsible for pyomelanin synthesis were also predicted, including those encoding 4-hydroxyphenylpyruvate dioxygenase, homogentisate 1,2-dioxygenase, outer membrane lipoprotein, 4-hydroxy-3-methylbut-2-enyl diphosphate reductase, and ABC transporter ATP-binding protein (11) . On the other hand, melanin has also been associated with pathogenic virulence in pathogenic microorganisms (5, 17, 20) . Therefore, the publication of the genome will also be helpful to expand our knowledge on the biological significance of the pigment in this kind of opportunistic pathogen. Nucleotide sequence accession numbers. This Whole-Genome Shotgun project has been deposited at DDBJ/EMBL/ GenBank under the accession no. ALJZ00000000. The version described in this paper is the first version, ALJZ02000000.
